The Effect of Montmorillonite Clay on the Crystallinity of Poly(vinyl alcohol) Nanocomposites Obtained by Solution Intercalation and In Situ Polymerization.
In this study, PVAL/sodic clay nanocomposite materials were obtained using different clay ratios. The nanocomposites were prepared by solution and in situ polymerization. They were characterized through proton relaxometry and X-ray diffraction, the latter technique used to determine the crystallinity of the PVAL matrix in the nanocomposites through the addition of unmodified montmorillonite clay. The relaxation data for the nanocomposite films obtained by solution intercalation showed a decrease in the proton spin-lattice relaxation values with increased clay proportion, forming a nanostructured material with high exfoliation degree, as a result of two phenomena: the higher molecular mobility of the polymer chains around the clay layers and the presence of paramagnetic metals in the clay layers, which accelerates the hydrogen relaxation process, causing a decrease in the relaxation value. The samples obtained through in situ polymerization were mixed nanocomposites (partly exfoliated and partly intercalated). The NMR relaxation data for the systems analyzed showed the solution intercalation process was more efficient than in situ polymerization in relation to the generation of nanostructured polymers with higher degree of exfoliated clay.